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. SiXt CJD dCirtOnstrate an 

autou ni^n "nuuvwy uMvuictf <o{auiai - itnutf neurofilaments* The 
antibody usually appears late jtv the disease. iLcan occasionally, be 
found, in normal subjects. The significance. of this antibody is unclear. 

CJD may be mistaken for AlibcimerV disease with myoclonus. 
Iff this 'Situation, the presence' of cerebellar: signs provides strong 
evidence against the possibility. of Al2hcimer's disease. At times, 
CJD can be confused with miUtPinfaict dementia, alcoholic -or 
nutritional deficiency syndcomes,- or* primary tain mmor&. The 
hallmarks of (he disorder (mental deterioration, multisystem neuro- 
logic signs , myoclonus; and Typical EEG changes) evolving over a 
period of months in a middle-aged patient usually securqs the 
diagnosis. -, *v. , t ■ . 

The CJD agent Jbss becn> found in lymph .nodes,- liver, kidney, 
spleetvtong, comea.t^and CSF of patients with the>dlsorder: The way 
the disease is acquired naturally is unknown. Incubation periods as 
long ..as, 20^ years may- occur in natural- .transmission-- The Jhjgber 
incidence of CJD among- Israels ,-jof : JJhyan origin, who eat sheep's 
eyeballs has led - 10 speculation that the .disease may bo. naturally 
transmit te4-by .the ingestion ■. oil scrapie-iufected meat- There is an 
unexpectedly high, huMBto&at previous brain- or eye: operations 
among CJD patients. Human-to-human transmission has occurred by 
corneal transplantation, py. AeJmplant&fion'jof contaminated stereo- 
lactic elecb;oencephalograpbic .-electrodes* .by cadaveric duraMiiatcr 
•graft; and by the' parenteral adminis tra tton of growth hormon b prepared 
from cadaveric human- pituitary., glands.- Transmission -of CJD has not 
been linked to blood transfusion. % 

- \ There is no evidence of.au increased risk ^among spouses , friends, 
and medical; pr nursing- personnel caring for CJD patients. Hie 
patient^ CSF. and blood should be considered, however, -as potential 
sources, of infection. Precautions .should be .taken ; to avoid autdhv 
ocolation wfrh needles r scalpels.> or, other instruments that have- been 
contaminatctj by the,patient*6 tissues. Maximum care should, be taken 
to.avptd ; accidcntaJ.p&^ CSF,- or. tissue. 

Co ntam inated skm.can.be dis^ctetjby a 5- to iC^min. exposure to 
1 N sodium hydroxide foJUo^ by extensive washing with? water. 
Contaminated material .should be stcsm-aufix^aved. for l'hat a 
temperature of at- least . 132"C, or imme&& for- ^ Kan. 1 if. sodium 
hydroxide. or.,a lOfc sodrum hypochlorite* solution^ .More detailed 
iguidelines. for. the. handling ,of materiats fibm,, patents., with these 
.disorders have, been developed, by the- Centers far Disease Control. 
These shpuld be. applied to. all patients who^havc evidence .of rapid 
uM&ecfliaL, deterioration,- parfcularry wlum t ^;js / ^sc^atal\wini 
mypck?Qus<. 

- There is no effective treatment for CJD. Claims that amantadine 
hydrochloride is effective have not been substantiated. • 
y r L Q£R3TMANN-STRAUSSt£R-SCHEINKER (QSS> DISEASE 
GSS disease is an inherited autosomal dominant illness characterized 
by. spinocerebellar ataxia with dementia and plaquelike deposits of 
amyloid in the. brain, taoculab^nitf brajn 1 tissue from .GSS disease 
produces spongiform encephalopathy in nonhuman primates, PrP- and 
PrP^irnmunoreactive amyloid plaques accumulate jo the brains of 
these patients. .The putative gene, for the Syndrome is linked to the 
PrP. gene, codon 1 02, on the' short arm . -of -chromosome 20. A 
substitution of -leucine for proline -at this eedon may lead - to Jtbe 
development of .the GSS disease. The usual onset of the disease- is 
in the fifth decade.- GSS disease follows a lengthy course, usually on 
the OEder.of 2 to 10 years.. Ataxia is prorninent in the early phase of 
the illness; dementia follows later; The patient's symptoms and'signs 
are -reminiscent of ohvopontc^rebcllar..auriphy. Pathologic changes 
include spinocerebellar and corticospinal tract degeneration, extensive 

amyloid deOOSltS. anA snnnfrifnrm rf*£r*nrratirm Tito ntW>hiimoiS 
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rologic disease and spongiform changes in chimpanzees. Nuraem 
other transmission attempts from patients with both famai&j w 
nonfamilial Alzheimer's disease have been negative. At present uW 
is no direct evidence to indicate that Alzheimer's disease is caused 
by a slow virus. 
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356 j^MVEUMATlfe j| 

JACK P. ANTEL / BARRY G. W. ARNASON 

The demyelinating diseases comprise a group of neurologic disorders 
important both because of the frequency with which fhey occur and 
the disability that they cause. Demyelinatjng diseases have in common 
the pathologic feature of focal or patchy destruction of myelin sheath* 
in the central nervous system accompanied by an inflammatory 
response. Some degree of axonal damage may occur as well, but 
demyclination always predominates. Multiple sclerosis is the most 
common of the ^myelinating diseases. Its cause is oct known. 
Current opinion holds that autoimmunity, perhaps induced by viral 
utfection, is likely to be implicated in its pathogenesis. Acute 
disseminated encephalomyelitis and its hyperacute variant, scute 
hemorrhagic leukoencephalitis, are acute and monophssic imronne- 
mediated dcrayelinatiug diseases. HTLV-I-associated myelopathy 
provides an example of a virus-initiated chronic demyclinating disesse. 

Myelin loss occurs in other candidons as well, but in these others 
an inflanunatory response is lacking. Included are genetically deter- 
mined defects in myelin metabolism, exposure to toxins such a* 
_~~~»:*«-t . . .i «... ~9 MjgedcndtO" 
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CHAPTER 356 O&vajUnNOWEASiS 

^ MULTIPLE SCLEROSIS 

* This ****** usually presents in (he forib of ircuir^nt attacks of focal 
$t of puJufocai neurologic dysfunction, reflecting lesions within the 
cenftal nervous system (CNS). Attacks 
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pC cwWl system (CNS). Attacks occur, remit, and' recnr' 

I^jecimngiy randomly over many years. The disease begins most 
[ cemtftortly ui early adult life. The frequency 0 f Wiij* £ g^,^ 
t Suing the first 3 to 4 years of disease, but a first attack, which may 
i tare been so rand as to escape medical attention and can barely be 
J-tecaJled, may not be followed by another attack for'j.0 to 20 yeaji 
During typical episodes, symptoms worsen over a period of a few 
HV. " 3 ^ remit. Recovery is usually rapid' ov* 
f. i period Of weeks, although at rimes it inay citabd ova several 
gbonths. The extent of recovery varies markedly between patients and 
gftm one attack to the next hi the same person, fcemissfan may to 
gfcmplete, particularly after early attacks; often, howeW ~UL~ 



of demyelmadon, JJJ ftfci, autopsy jtudfes ideate mat 20 prSrfjrf 
^^^tf 3 ^ ^ y^y^^S life.^~ V 
then^f^^!^ J^*""*** «^Wta«« 
actrvji} Sbotrt^ inaipn^ of <Hd 1esi<s„s- i^' encounter^ A&Z 

mS :W8f?J5;53g5SB 

myelin ls beinir d**,™™^ si«i_L' zv*. r^.r w ,? l ? e * e 



1S!?!5f3#te^ « or near their cenS^ 
rayetoalirteT&&-K?diks^ 



— ™ "•"coomg permanent deficit. 

In pafaaps as many as one-third of cases the disuse declares i^elf 
I slowly but inexorably progressive iDriess' This is particularly 
ly to be the case if onset is after age 40. Alfootrgh raasW 
Iffliems rhfe within the first few years of disease oiZSTof 

• SUrvivaJ fiDm multiple-sclerosis (MS) is better thai 

years after onset of disease. ' 

Multiple sclerosis is pleomorphic in its presentations. The'clinical 
lure is determined nv rhp 1 ~e * : V . • ,- ... 



^Sa^*"^^? 61 ^ ^pe is lost in muiifctt 

^«.,Irfdeed,. atmaifc to j>^mh^ iay be to p^ 

* i —-----«■ .- ui iii presentations n clinical rs^^^^^^^^^.'^^^^^ 10 " multiiile iaeron 

u determined by the location of foci of dcmyelinadon^Wn S&'&^ifeW^^ 

,™f/ i^udo impaired vision, nysraE SffiSd*?^ ^afc^y dea^SS32 

wftna decreased perception of vibration and position S SS ^S^fe^- 1 ? * **$W\vimZ 

and iittemron tremor, weakness or paralysis of one oT more ZSr ^^-^^^^^^^on along seanS 

». spashchy, and bladder problems; • ^^^S^J^^,«';^iiqn may 'jESSR 

— length of deluded axouai 



"—""wanon or aoataooal lesions by 
l^L ' ' 8 " 6V °. k ? !d t* 01 ^*- <*>l°*i<: «udies. computed 
- JfJ^'.^* 10081 sensmvd y. iMguetie resonance flna'^ng ji^ni 

^g of mcreased cerebrospinal fluid immunoglobulih ^th 
S )?^, *° dia6nosi8 but * iJ l not f substimte for 

JL ^^^, "'f"" ° f ^ lte i<>» « one attack with chnical 
»ce of two lesions (or one clinical and one paraclinicai lesidn) 

Tnf^^T ^ ^e 0 ^- signs pbintibg to 

*l^ f ^ ^ in optic nerves, brain^m.^nd spina, 



^low-up 
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iJS&Sfi** ^'account tor Ih* Wto-htorr 

Sfe^^S^^^SKe^ 

mjy stress, teer, or eyen njihoi' ftcreijei ^ bddv'fen^h^ 
sud, as^..fdllow-a'bpf bam or 




^VSf° Y ^y^^di^ ansas of demyelmadon, 

1 Path ° IOgiC ha,,narfc of «*We 
.S« y ' ^""^P 881 S«y-Pink slwrptydefincd areas 
^vstr,^ 1 ^ whi te ZLr of the oS- 

« vl^ S f« 0n raferosc °P ic lamination. 

rSnlT T 8 feW mi % le,c " ^ several centimeters- 
sSST J?" CM,escene * of s ">aDer ones and by eatpansiTn 

ICnd^^r^^.-* ^brum and 



ttnjcnp^a, bdt some tyj* of conduction bldblc ^ 
theory of the 3 V mcor P 01 ^^ m P any coherent 
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persons, between pie. ages of 20 and 50. The inqdence in Australia, 
New /ralflnd. a^d. die "^uthOT .(Jqtiea States, is pnenpiird *to ooe^half 
of thai; in Japai£\c^wnere in the Orient.' and in ifVfinca MS'is rare. 
Some, epideipiplogic. evidence also suggests that, p^ons txujgcwiiis 
from bigt to low^k regions as dbUdren may be partialJy, protected 
fibra MS T " Tbe'dat^ are consistent with Che existence of an environ- 
mental factor, pqssibly a virus, anil perhaps geo^phically restricted, 
that influences deveLopment of MS, 

Genetic factors, libe incidence of MS .amc-hg . American Indians 
and blades' fc lower than'mat amoog ( whiks Bving in the aai^regions. 
liiis suggcste.iiar genetic factorsalso influence disease siisceptibJHry . 
Blood relatives of MS rodents (chilclr&/sfo^ an ait least 

fifteenfbld inopased risk of developing MS.' Tbifi could reflect an 
interplay of 'several ^cnettc' factors,' shared ensure to an. environ- 
mental factor.,, or. a combination 6/ tne two,. Co / nc<ntlan'ce for. MS 
between identical twins. [25 peicent). js. markedly grtfafcr jthau! for 
Internal twins (2 to 3 peicent).- Family. studies, have, failed to/rev^al 
any v prebUc'Eable genetic pattern lit . go .'arjjjje. persnasrafr/fbr a 
genetically detcinunpd predisjx>siricta to disease \ . m 

Certain histoc^inpmibility antigens (H^A) axe oyeoepftscntcd in 
patients with MS . . Amo ng whites with '(he /disease/ the. JffllA-BT, 
-PR2, and -DQWI alleles occur wifr increased' frequency. • 'Most 
iUncsies with which an HLA. association has 'been shown are 
antoio^mnn^^or.iiifec^M in nature, a finding in keeping with current 
thou^it afip^te ciiology/o^MS. ttany ! Ame^fean j^te,^jh MS 
express the"DW2 aueje; .this 1 aQele is rare in blacks' in Xrh'ca, among 
whom .MS is virtually llnkndwn. It. follows' tiiat \an [^LArhnibod 
genetic factor whicfc pzefljpwes to MS exists; but ^ masmuch,as the 
vast majority of persons fceariag.DR2 or J^WI.dp not o^veTdp the 
disease, additional genetic c> enviranjn^t^ factors must pi ay ; a role. 
Paradoxrcafly, siblings concordant for MS' have conc^ance rates 
for HLA haplotypes little above those expected by change, lie' j^LA- 
B12 alleje is le^ ^aent in MS than m,^ ^p^aUo^a^Iarse.' This 
fading .suggests 'thai genetically 4etemuned pro^D^e factors may 
operate in MS. ' . %r ; ttX * ' f . 

Auto fowiune factory Tie lesions of MS are, mjinfeked by those 
of experimental aUei^c encephalo^ anmiminiine 
disease induced in animals by immunisation , wjth myelin. Lesions of 
EAE are dentyehiiatihfc, periveuulor* plaqde^hlce, occur in ctaiiic 
and teemdescent forms, and have an inhammah^iinlln^te composed 
of lyropbocytes, macrophages, and; plasma, cells,' t lynu&ocytes 
sensitized to .specific myelin antigens '(mycim basic' 'protein of 
proteolipid protein) can adoptiycry transfer the. disease, ' MS, 
seositlv&y to' these myelin antigens cannot be demons b^ted. Chronic 
demyejio;ation can \>e a cohsenuenee of viral 1 infection in 'aVlfinalaJ 
Demyelmatlon follows infection of mice with' Theiler'k murine 
encephalomyelitis virus; infected animals do not eihibit sensitivity 
to myelin antigens. Attempts to find any antifiep to which, only MS 
patients react have failed, 

Attacks of MS are associated with chaoses in peripheral blood 
monocyte and lymphocyte properties- Reported changes include 
heightened prostaglandin secretion' by macrophages (which may in 
turn influence lymphocyte properties)* te^ei suppressor cell rune*: 
don, ah increased number cu; activated f cells as. evidenced by . Inch- 
expression of j^taiA.snrface antigens; l^hfcaed T^iell-c^iendent 
in vitro Immunoglobulin secretion, o^ficient iriterf eron secretion, and 
possibly reduced natural killer (Nfcj cell fonction. Whether these 
changes relate to the etiology of MS is not known. ' 

Within the cerebrospinal fluid (CSF), T-cell actrvatioh is apparent 
during active disease. Excessive IgG production within me CNS is 
characteristic of MS at all stages of disease; whether this reflects the 
presence of some stimulator of B ceils m & brain in MS or is the 
result of a defect in immnne^ie^Ulauoh is hot known. Viral itrfeciion 
of brain remains a possible, cause of MS, despite the met that all 
attempts to isolate, rescue, or "passage 1 / a virus from MS braxos or 
to visualize a virus, within them have foiled. 

^clpltathig factors Most attach of MS , occur without any 
evident antecedent. There is a modestly, miurase'd risk fbr an attack 
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followjng viral infectious. Injury and even emodcQaJ ^ 
been claimed to precipitate attacks of MS; evidence ^ su PDOlt ^ 
these claims remains anecdotal and nonpersuasive, Tbc wobaVr Q ' 
that an attack of MS win occur during the first 6 raonOu 'aJW 
pregnancy is greater man chance would predict, butihisotecrv^tf 
is coumerbalanced by a decreased risk of an auackdmuigihc second 
and third trimesters of pregnancy, Id established cases, trauina 
including lumbar puncture, myelography, and surgny, his not beta 
shown to relate to attacks or to progression of dfcabioty norh^ 
emotional turmoil been shown to alter the tempo at which the diicas 
evolves. Experience has also shown that vaccinattoni do not urn^u! 
attacks of MS. pwm * B 
CUNICALMANIFESTATIOMS The first attack ofMS itmy dsclaru 
itself as a single symptom or sign (45 percent) or as more than one 
(55 percent), Approximaiely AO percent of MS patients will have an 
episode of optic neuritis, either as their first difficulty or at some 
point along the course of their disease. Optic neuritis presents as loss 
of vision, partial or total, usually in one eye, seldom in both, and is 
often associated with pain on movement of the eye Macular vision 
tends to be most affected (central scotoma), but a wide range of Add 
defects may occur. Ehsturbances of color |jerception sometimes 
provide an early indication of mfld disease. Fewer (baa hah* of optic 
neuritis patients will Show evidence of an inflamed optic nerve head 
(papillitis); most show no changes in the optic disc at the outset, 
indicating mat the demyelmating lesion is developing some distance 
behind the nerve head (retrobulbar neuritis). Both tonus of optic 
neuritis will be followed by optic nerve atrophy, detected as pallor 
of the optie disc. 

ft is important to recognize that cases of optic oenritis occur as 
an isolated event. Nonetheless, 35 percent of men and 75 percent of 
women with optic neuritis go on to develop MS in the ensuing 15 
years. Unfortunately » it is difficult to predict who wOl and who will 
not develop the disease, although presence of oligoclonal bands in 
the CSF and of multifocal cerebral lesions on MR! scanning are 
seemingly unfavorable findings. Whether optie neuritis occurring 
alone and for unknown reasons constitutes a forme fru$t? of MS .with 
but a single attack is not known. Approximately onenhnd of patients 
with optic neuritis recover completely, one-third partially, and one- 
third little or not at all. Visual evoked response testing reveals 
prolonged latencies of the evoked potentials in more than SO percent 
of established cases of MS; less than half of these can describe an 
antecedent optie neuritis. Clearly subclinical invorvement of the optic 
pathways is common. 

Symptoms and signs of neurologic dysfunction arising from 
brainstem, cerebellar, and spinal cord lesions are frequent in MS- 
Diplopia may occur either because die third, fourth, or sixth cranial 
nerve pathways are damaged along their course wrdun (he CMS or 
because an internuclear ophthalmoplegia (INO) has developed (see 
Chap. 23). An INO reflects involvement of the medial longitudinal 
fasciculus. The sign consists of an inability to adduct one eye on 
attempted lateral gaze together with mil abduction of the other eye, 
which shows horizontal nystagmus. Bilateral INO in a young adult 
is virtually diagnostic of MS, although a few instances of bilateral 
INO in systemic lupus erythematosus are on record. Another clinical 
feature of brainstem Involvement is either facial hypes thesia or tic 
douloureux (fifth cranial nerve). Wlten tic douloureux occurs in * 
young adult, the possibility of underlying MS should be seriously 
entertained. Bell's palsy or hemifacial spasm (seventh cranial nerve), 
vertigo, vomiting, and nystagmus (vestibular connections of Die 
eighth cranial nerve) are also frequent; less commonly there b 
complaint of clearness. Involvement of cerebellar connections result* 
in ataxia which can affect speech (scanning), head or trunk (titttbauon), 
limbs (intention tremor), and stance and gait. Cerebellar ataxia 0»y 
be combined with sensory ataxia due to involvement of the 
cord. 

Spinal cord lesions produce a myriad of motor and sensory 
problems. Corticospinal tract inteiruption results in the ctassica| 
features of upper motor neuron dysfunction (weakness, spasticity^ 





no. 



CD' 



11. 2005 i 1:32AM AVEWT I S US PAT 0 

|%r**rcfiexia, cloitus, Babinski response, loss of abdominal skin 
gwflexes*). Posterior column lesions causeless, or diminution, of joint-' 
W.. position vibration sense* as well as the frequently encountered 
M- complaints of tingling or tightness of tfie extremities and of bandife 
* >V scJisatioAs about the trunk. Less often pain and temperature sensations 
r & fa 1 °f diminished ^ reflecting spinothalamic tract involvement, 
'.. partial Jesions of sensory tracts or of the root entry zones of sensory 
. nerves can produce painful dysestbeshs as well as interruption of 
* itflex arcs. On occasion, spinal cord lesions will result in paroxysmal 
symptoms including tonic spasms winch can be painful. 
g f Symptoms of bladder dysmnction, including hesitancy, urgency, 
I*., ftetnieacy, **** hicontuience, are common "features of spinal cord 
[^.tovdvement. Equally common is bowel dysfunction, particularly 
H constipation. Males with MS, if questioned, often complain of sexual 
W ;fiopotcncc; methods exist to distinguish physical from psychogenic 
^-causes. Patients with MS may experience an electric shock-like 
L Ration on flexion of the neck, caHed Lheimitte's sign. 
|,-% Severe spinal cord lesions can result in loss of function; sometimes 
J^lolal, below the level of the lesion; less complete lesions can result 
pjto the hemicord syndrome of Brown-Seqpard (see Chap, 361). Whea 
Hiether of these events occurs, it is referred to as a transverse myelitis. 
f'^A liogle episode of transverse myelitis not followed by subsequent 
l&po^tOJl of disease may, as with an isolated episode of optic 
l^TKuritis, represent iformefivste of MS; althou&h less than 10 percent 
I acute transverse myelitis cases develop MS/ Again as with optic 
|£|amtis, approximately one-third of patients with transverse myelitis 
recover completely, one-third partially, and one-third not at aU 
r^S^coniinvoZvcnientis the predominating feature in most advanced 
Incases of MS. 

Igf Cerebral symptoms may occur in MS due to extensive mvoNcmeht 
I^sohcortical and central white matter. With extensive lesions of 
Itfbrain. intellect may suffer, sometimes ■ disastrously. By far (he most 
n iSegnent emotional feature of MS is Amxefisiou. Euphoria, when it 
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brainstem, optic nerve, W spinal cord function. Distlnctiwj-faun 
acute dissemmated encephalomyelitis' may -be difficult in' life at 
autopsy the Jesions are - larger and more life those of MS '• - i 

blFFfiHENTlAL DJABlTOSlS Tte diagnosis of MS- becomes 
xam > wh& «gns referable to Multiple fcfiiins bf CNS wbiteMittcr 
iTE t V ^- a " d * t,ifi * ellt Particularly ia ft* 

dysfunction of the netvous System, and other cause, of focal fiW 
mnst> excluded. An excellent- cUiricaT role is that MS should sot 

3ll ' tbc p,i,iefit,s S3««P«««« toi sfebs-^be 
explained by a sfegle Itdon. A common aphorism is that MS ftfesenis 

wtth symptoms in one leg and signs in both, ' •- 
aJjT^fi?-?? * &auaed vai 7 depending 'bn the sites Ihe 
KSrons. Ahropt aoM«ilar -loss of virion hay-restlltfrom'imparoi 
vsscu|ar soppl^ fotfafe'opdc ner^; .fcdudig aaMtm^mbbtic 
occlusion of Ote carofld; opBAaTinic; or central refill attend or as 
an aaMmpantmtnt of migraine. WHenmoiUicito-visiialJ6ft-B f -iiTO 
Sttdoal. ««npVessive lepras affecting the 'optic ■Have or an optic 
bOTe ^omaneetf ro be considered. • ■ »' -. . , ■• 

/_ ?itf patients presenm^wSKiiaite OTptofcreteivfe spinal cord diseatt. 
S^'S^ teions "ffefcting-Chc corf and'of dege«S: 
nawiona^efceS wfjich setecUwdy affect spinal Protects siMm 
^nsrd^d fc^dhaps. 35f and 36»,pLti£ with ptoS 
^tetraplegia should be evaluated for (he preamcn of Sbecal 

Z^SS^^S^'-t^ "'««»■■«*; aid ter fchrvical 
spofldylosw; Sich evaloawJh often requires VCT bo<», scan,' MM. 

mulhple CNS Utt.;^ or without involvement oflheSh^i 

^^J£^^ SBO **i aliK rf? 0 ?^ cotamnsand cbj^rinal 
a^ spjnoci^btnar tracts h oontm^ * these disorder^ fthedturv 
ataxa* are slhwly- progtesslve and feature stefeb'typietr symmebic 

V™**^ lt ^ ba ^' Amyotrophic lateral sclemsis 
(ALS) usually presents with <*><mijiW f™— -^. - - 




l^izure^ presumably because of extension of plaques into gray matter 
■|*wa neurologic signs of cerebral origin; such as hemiparesis' 
l^caioirymous hemianopsia, and dysphasia, while seen m MS. are 

I^ N ^'^ e, i liSOpffcaandMS An iH-defined symptom complex 
I^toown as Devjc's syndrome, or necroniyelitifl op dca p is cvnsidererj 
7 SOmC . t ° bc 80 ^ ^sringuishable rrorrj MS. The complex is 
ctenzed by acute optic iieuritjfi, usually bilateral, which is 
or less frequently preceded, within hours to weeks by 
ne myelitis. The cerebrospinal fluid (CSF) may show a 
yiosis with jwlymorphcmuclear cells and a protein content that 
her man is usual for MS. Pathologjc cxammation in feral cases 
»eais ino W tissue destruction and eaviktion than is expected in 
; a ?* ou 8 n ^ m W bespeak no more than the intensity of the 

^COu^SEOFItXNesSANDPHOGNosiS The clinical coarse 
ma js tmpiedictablc. la general, syrnpmms which appear ftcuieiy 
*tteB referable to sensory paths and the cranial nerves have a 
tavorablc prognosis than those developing insidiously or in- 



a^-rf. »i ij- 'rT- . . r.^Y 1 wnwry aonormalltles. Sub- 
acute combuied dagederation Of fte cofd can be excluded by symmetry 

JtMStyT** ^ ty ' a ^ vitamin b'/S^ 

Mhna| bone manow, and a iw^ Schiilmg test. 

mmSr^f^tH- liIi^ ! i^,e, ^ *««*tai 'occuis, posterior fossa 
tumor as .weff as bramstem enoephaliiis should be'excluded Sinric 

^ . d0 !*«™* may occur as part of the MS pfcn^ 
but evutefce disease most be before thSS 

MS-'When vatigo is ihe complaint and nystagS 
iS^^^*^^. to'CohSdeiwI as WeD« the 
possffiBiry thatfcarbiturates or pI»envtoin have been taken 

Ihete are several rilulbXocil and maudfeiceftt diseases of the 
^^^nervoas syatdto which may mimic MS. Systemic Iunus 
crytheinafeKas anddmer vasculifides may caasefcattered and recturme 
JSrS"J* ■?* spinal cord, as can S - 
choodh^ - ? I,B *|**^ S WC*« syndrome) (see Chap 3S5) 

?T t ?^**» i * oral and genital ^ ove^O^ 
"Jag • raotbr and" espectaJly c^beiar~fim^o n J "A^i^ m ^ to te include memngovasailar syphilis, cryt^ 

■f¥^ 80 pen^TSnnKveTSmtly SSfcS S'f^' .«•"*..«*«»* nervous syStfecfioaT 

When complaihls are vague and fmdmgs nimimal. a daafinosis of 
*V W» mind. \|JSSi 
aaoltSa 5n^f rf ^ criteria for hSia 

££2^ . ^^ "^arly "its coukc MS is 

^ ^* 'a*?-"** fequency. PaUentS with MS 

by ™ lb * 1 Phenomena addidg 2 fte 
complexity of the cluneal syndrome. • ' • 



ta which exaoerbnlkms and remissions ate Superimposed on a 
iSresslve tempo of evolution, 50 patent are disabled after 10 
^ a pUrely P«»i««av e course from the outset 
bwnt of the disease usually Ms on the spinal cord) 
j»g Y prognosis for ambulation is poor. 
L^L MS m »y o« Mminaot and fatal within weeks to months 
M«aW^, " * h W 03 acute -MS. show intense 

fc?^..™? 0 ™" ^ ^ P 1 ^""- Ch«t m such patients 
" ('.« , hE ^ ache - 'omiting, delirium, convulsions, even coma 
a"ay of signs indicating severe compromise of conical' 
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the evoked responses and time for conduction are highly predictable. 
One or more of the evoked response tests -will reveal slowing of 
conduction in SO percent of MS patients; in 30 to 40 percent of 
patients, abnormal evofced responses are detected without any clinical 
symptoms or signs in the involved pathway being apparent. Evoked 
response testing may confirm the presence of additional sites of 
disease in suspected cases with only a single clinically detectable 
lesion (see Chap. 349). 

Compared tomography (CT) of the brain may reveal low-density 
lesions within white matter, usually in a paraventricular or subcortical 
distribution. Enhancement of lesions following intravenous infusion 
of iodine with delayed scanning indicates the presence of acute 
lesions with disruption of the blood-brain barrier. Enhancement may 
disappear as the clinical symptoms resolve. Cortical atrophy with 
enlarged ventricles is also found in some patients. Tbe incidence of 
such abnormalities discovered by CT scanning is approximately 25 
percent. 

MRI is the most sensitive means of detecting lesions of MS. More 
than 90 percent of patients with clinically definite MS show multifocal 
cerebral white matter lesions on MRI, better seen with spin-echo 
(T2-weighred) than with inversion recovery (Tl -weighted) images. 
Serial MRI studies of MS patients with relapsing disease indicate 
mat the frequency of lesion formation, either arising dc novo or as 
an expansion of a preexisting lesion, far exceeds clinical relapse rate. 
New lesion formation is alto observed in progressive MS patients. 
Lesions typically develop over several Weeks and resolve over 2 to 
3 months; such resolving lesions likely reflect inflammatica and 
edema rather than demyelination and gliosis. IV administration of 
gadolinium DTPA can enhance detection of "active" lesions on Tl-- 
weighted images (see Chap. 34?). MRI lesions suggest that the MS 
disease process rarely "sleeps." Coalescence of MRI lesions appears 
to correlate with development of progressive disease. Multifocal 
cerebral white matter lesions are detected by MRI in 60 to 75 patent 
of cases of isolated optic neuritis and chronic progressive myelopathy. 
Technical advances now permit direct detection of inflammaiory 
demyefinatmg lesions within the optic nerves and spinal cord. 

Elevated CSF IgG, abnormal evoked responses, and lesions On 
CT scans and MRI provide useful adjuncts in evaluation of the patient 
with suspected MS; however, the clinical findings remain paramount 
in establishing me diagnosis. 

TREATMENT OF MS No effective treatment for MS is known. 
Therapeutic efforts axe directed toward (l) amelioration of the acute 
episode, (2) prevention of relapses or progression of disease, and (3) 
relief of symptoms. 

In acute flare-ops of disease, glucocorticoid treatment may lessen 
the severity of symptoms and speed recovery; however, ultimate 
recovery is not improved by this drug nor is the extent of permanent 
disability altered. Glucocorticoids lOccry act chiefly via mechanisms 
other man modulation of the immune response. They may improve - 
the ability of demyelinated nerve to conduct and reduce edema and 
inflammation within plaques. Usual regimens utilize either ACTH, 
to stimulate endogenous glucocorticoid synthesis, or prednisone. 
ACTH is preferred by many clinicians since tbe onfy controlled trials 
that demonstrated the efficacy of glucocorticoid therapy in flare-ups 
of MS and in acute optic neuritis were performed wim this Aug. 
ACTH is commonly given in a dose of $0 units daily intravencusly 
for 3 to 7 days, followed by intrarnuscular injections in periodically 
decreasing doses over the next 2 to 3 weeks. Prednisone, 15 mg a.id. 
is sometimes given rather than ACTH, again, over 3 to 7 days wim 
gradually tapering doses over the next 2 to 3 weeks. Since prednisone 
is taken by mouth, the treatment is simpler than with ACTH, and an 
admission CO the hospital may sometimes be avoided, t/se of long- 
term daily or alternate-day steroids is not advised. 

Immunosuppressrve agents such as azatmoprine and cyclophos- 
phamide have been claimed to reduce the number of relapses m 
several series, but there is no consensus about the efficacy of these 
drugs. Plasma exchange in combination with immunosuppression, 
tolal-lyrnphoid irradiation, cyclosporin A, a-mterferon* (^in«*eroo* 
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;. A few patients present with pain ay their, principal symptom. 
Awareness of its occurrence in MS and careful attention to a thorough 
examination will usually clarify the diagnosis., . vi U • ••* 

A. Arm diagnosis of MS should only i£ made when, the evidence 
is unequivocal. Aside from the distress .that* such a diagnosis causes; 
it will serve to.cx^lain almost airy so&iequent neurologic event and 
may divert attention away from other possibly treatable. diseases. . 
' ; LABORATORY TESTS. - Although tfc diagnosis of MS continues 
to depend on-* its clinical features, laboratory aids have become 
incTeaWgiy.usbful as supports for the. diagnosis.. In the vast. majority 
of patients, with MS, one or more tests will be abnormal, although 
normal results not ^ 

. . The CSF in MS patients TypieiuTy\re^ or no 

mcrease jn cell mimber.. Ninety percent if patidm> show fewer man 
10. cells per.inicroUter m .0>w CSFj cell counts greyer thin SO.are 
rare,- The cells in the CSF are predominantly T lymphocytes, almbugfa 
rare plasma celjs may be {bund. Some correlation exists between me 
extent of .pleocytosis and disease activity,, higher cell .cc4infe also arc 
more typical in early stages of disease). Evidence that the lymphocytes 
In the CSF are-activated not only durjing exjaced^qns of toease^biit 
abo during, seeming remission has fc^en pr^sent^rius indicates that 
disease activity smolders at all thnesr^enthfiudi neither thephysjcfcui 
nor the patient may be able to detect changes; . l>ceU lines' specifically 
reactive witi^ various viral and nouvinl antigens, can be derived from 
the CSF-'oi.MS patients, again suggesting:, that. a. heterogeneous 
immune response, is ongoing (sec discussion .of ofigoclonal bands 
below), the CSF of 9Q percent of patients contains less than .60. mg/ 
dL of total protein; protein of greater. thar> J0O mg/dL should raise 
questions about whether the diagnosis k correct^ .< 

The most characteristic CSF.fcidmg, m.MS^s*. jn c ?ea s e\in 
irnmmiogjorjulin G (IgG) which contrasts with relati^ly.normai total 
protein and albumin cementations. igG' levels are increased in SO 
percent of MS patients; theincrease is greatest in longstanding cases 
with, severe neurologic deficit EarJy in the, disease, when the 
diagnosis -is most in doubt, IgG. values c«n he-normal. IgG levels do 
not change hx any meaningful way with relapses and remissions. 
Moat of the, IgG in the CSF is Synthesized within the central nervous 
system. The increased IgG fraction in the CSF explains, the first r zona 
abnormality of the colloidal gold carve, a test of historical interest, 

Whetuhe CSF IgG from MS patients issubjected m electrophores^ 
or isoelectric focusing, it r ftactioptes; into a restricted number of 
bands (termed oligoclonal bands)! iOligoclonal banding of. ^G has 
also been found in the CSF in a number of acute ami chronic central 
nervous, system infections; in subacute sclerosing panencephalitis 
cases,. these. bands have, been shown to.be antibodies to the infective 
agent. In MS ~, the. IgG t/ands. have not been shown to be directed 
against, any single viral or intrinsic brain antigen; more likely they 
represent a heterogeneous group of antibodies directed against many 
antigens. The number of bandsjn the CSF is- greater in those with 
longer disease doration. It has also, tien ^suggested that .high levels 
of IgG and many • oligocZonal bands... are associated with a severe 
course, Tbe overall IgG shows fuT&er.restpctiom^ in its heterogeneity, 
with, the IgGl being mainly of .the Gim t allotype. Rare cases of MS 
without increased CSF IgG synthesis, or oligoclonal bands have been 
o^umcnted at. autopsy. : t , : . " % . 

. Within CSF, myelin deljns as well as myelin, basic protein 
fragments appear during .attacks of disease. Myelin basic protein 
levels can be measured by maiomununoassay; the level seems to 
reflect the extent of myelin breakdown, since Levels* also increase in 
other disorders associated wim white' matter breakdown such as 
stroke. 

Conduction of nerve impulses along axons denuded of their myelin 
is slowed. Evoked response testing provides, a sensitive means to 
detect slowed conduction of visual, auditory, or somatosensory 
impulses. Such tests, employ repetitive sensory stimuli and utilize 
computer averaging techniques toreccrd the electric responses evoked 
during the conduction- of these stimuli along visual, auditory, or 
somatosensory afferent pathways. In normal subjects, the pattern of 
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% _ ^nol* • t < CHAPTER 35$ D£#4rEl*UTlNO OfSGA^ES • 

if «" ***™r I renins under active investigation vW . 

£ provokes ewe/battens. Sqtl ° n ' patients, All. attempts -to isolate a vim* h* . 

• ■ Symptpmatic treatment should address both the ehv.i* , . ^-changes in fa cfcctioeqc*^^ 

^cho^cal needs of patients. ^ «* ''^^^S^^ 

^ extremes of temperature and eat a balanced diet ^^S^ ^ volvement may be u^hmS! 

lowlevels Of saturated fat* have been advocat^ ttT ^^ U * UUa S ^Preeiafed- A subtle decline inr^S^! "^paad (ban a usually 

Panodic checks for urinary tract infection shou^^~ ^ Mcad * vaccination has ^ 

:r ; Bo^J training can afleviaie disorders 'of bowel" n Zl^S^ ^explication. . «™^y reduced the Ireqiieuoy. of 

* available for the treatment of spasticicy include di J™™ 0 !!' S** * : * cat clinical picture was sec f*™-*, ' " - 

|< ^dlmtrolcne sodium. PainM *«aLIpox and is stUI eC2 2.5^5^ 



ccp^ojnyelxlw ha<i w,, vT*. **?™ai to posonfecaote en- 
^a^l^J^^"^ ^ "y^'na infection*. 

by- nystagmus, olX^r'T^" 11 ^ 
will* SiDOf .stem tSS^V^T VP*™* »^ "iniM-instances 

suttfrois have residual. dSl ftl^f ' ^1**^ blf the 

distinction &», vfaS eo^^Sf ' ^.f^t ««* a nistory, 
disseminated encSS^ v5w ? dlStiflgui!fc ^ «^ 

it- A.distiatdo,, CS^Tl^ ^ agdnst 



wk pbhiytoi . UIicmiJ 

■■'«? lie donlourcux (see Chap. 360). 

ACUTE DISSEMINATED ENCEPHALOMYELITIS 

If rf «he brain or «kal eoxd ™™ J!* white matter 

S icmixneraWo minute foci of d^v™/^/"^! reamres are those of 
| <# Milton with ZJ&^^SytfS^ 
^nkut commonly follow vaccwado^aeSLt^^f ^ ndmon 

fVtains h^ ■d^lSS^Jfi^?* ^ 
1-imaBpox. ngw seldom perform^ vaccmahon against 

^ecdnro After a co^T^- y flowdents could follow this pL- 



^hayd^Z/- TT M<td Dervoru tissu *). the condidoD SZT' 1 '.^ ^cranial pnssnre 
irted ^1 ^creased m incidence, although cases continue to T f.^ ndloo,6; convulsions and focal X 

Mted from countries where Semple-tvoe wcdn« ? to 1)6 A. distinction, ftom acute MS maTnLT -f? 7 - "e™" 



^3^^^! ^ y a ff w toy* to a week .or more b« on 
1 2 yc^oT^ fn ,f°! nphCatl0n Was ^"wo in children ic« 
*JK2 "t?' T^ 0 * '^inatio,, 

■pSJ^J. 311 en «* W <***y whh brain swelling. l^TS 

U ! fa - 1000 * mowea ** -«^>I°fiic oompii. 



within a few da TO of^^~ ^^^P^^ddenaete 

matter of oneortoA henXX^f^ bram ' a"Kh of the.. w Wte 
*ae point of uqnSo^^ZJ^ * * a,m «* ^ 
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changes ^are localized to the brainstem- or spina] cord. Orv histologic 
examination, this com lesion," resembles that of JCUtC disseminated 
encephalomyelitis in. showing .perryenular foci of demydinatioa,' all 
of 'like sge.. As in acute disseminated encephalomyctiti& lymphocytes 
and macrophages,, are present- in the legions of myelin Aoss, 'but 
superimposed -on and dominating the picture is an intense polynmr- 
rihauuclear infirtrare, in Jceeping .with the necrotizing namre of. the 
process. The vessels themselves are partially necrotic; they .may 
contain platelet or fibrin- thrombi within their lumens: -and fibrin 
deposits beyond' their wan*.- Multiple .small. hemorrhages atfsites Of 
vessel damage arc* an invariable feature as IS VioltrU inflammatory 
reaction 1 in the meninges. Large* necrotic foci form by .coalescence of 
smaller lesions in (he hemispheres ; brainstem, or spinal cord.. , 

The climcir course -of toe Chiefs ^ resembles rhai'of acnte dissem- 
inated encephalomyelitis save- fox its apoplectiform on set anil rapidity 
of progress, sometimes leading, to death within 48" h. Neurologic 
sighs are frequently .-unilateral, '-reflecting, disease in one- cerebral 
hemisphere, but may- be bilateral. Ifis probable -that oertam* patients 
showing an oxplosivemyelitic illneSs.lniD'Snxxeiing from a^ecftallzmfc 
myelitis of similar typey bntipathologic evidence in support of dps 
view has been difficult to obtain. The -CSF eatarmriarion? discloses a 
mom intense reaction' than in other demyeiinatmg diseases: Often ^ 
porymorphoriucloar pleocytosjs of up to 2000 cellA. and a- censiaerahle 
increase in amount, of protein 'are: detected; In cases.. of slower 
evolution the celj counts arts lower rand cells ^re mainly of the 
mononuclear type. . . . : , . *\ : . 

■■ The etiology of this disease is? not established / however, the entire 
ctinical-pamolbgie entity, bears a. close resemblance to a, hyperacute 
form of EAE -that can t be. induced in animals by administration ?of 
endotoxin, pcxtnasis*. vaccine, or the vaccine's .histarnine-sensitizirig 
factor coincident with or shortly after, injection, of myelin in adjuvant 
The lesions in, this experimental disease can .perhaps - ; bc considered 
as those of * Sajurelli^ShwaTtoman reaction- within the.hraiu super- 
imposed oh an acutely. demyelinatinfc process.. Rarely. a lesion-^ilre 
acute iiecrpti2h^±emorrhag?c er/cephalorayeUtis!occurs in MS. ... 

.The differential diagnosis of this disorder includes acute* encejJh^ 
alitis, particularly! those types causing tissue necrosis fteroes simplex, 
arbovirus), ^acure bacterial cerebritis> septic, embolic occlusion of an 
artery, dn-mnbophlcbitis, and suppurative brain abscess. The similarity 
of acute necrotizing hemorrhagic encephalomyelitis to acute dissem- 
inated .encephaloymyelids suggests • that steroid therapy may . be 
beneficial. •' .* 



HTLV4-ASS0CIATED MYELOPATHY (HAMjk-- 
TROPICAL SPASTIC PARAPARESIS (TSP) . 

HAM-TSJP presents as j a syhdrorn^ of progressive spasticity; of? the 
lower limbs/associated with variable amounts of low bank pain, bowel 
and-bladoerdysfunetioii, anddisnrptedsuperu^iaLai^ 
sensations. Tneffiness develops on.al&ck£rcuiidofr^ 
■ ■ PATHOLOGY . The; characteristic features are a jenrtun^:inflan> 
matory response within the gray and white matter and the'menimjqsi 
diemyelhuttioo -with, xelative axdnal :spartng y f^ifcraaon-'or^small 
blood vessels with perivascular cuffing, and reactive astfocytosis; the 
above are more marked in the lateral columns of the spina] cord than 
in the spinothalamic and spinocerebellar tracts. In severe cases, focal 
spoogiosus of tissue is found. Pathologic changes can extend into the 
brainstem, cerebellum, and cerebrum. ' ; : . V * - 

ETIOLOGY Evidence that HTLV-1 is the cause of this synmrone 
includes presence of Scrum and CSF auiti-HTL V-l antibodies, isolation 
of rTILV-I from systemic and .CSF white blood cells-; and detection 
of viral particles- within the CNS by electron microscopy. Inc. fact 
*hat the immune /response is activated coupled with th* apparerit 
response of HAM cases Co ^cocorticoid therapy argues foh an 
immune component m the pathogenesis of tissue injury. • - 

. EPIDEMIOLOGY HAM describes the progressive myelopathy 
syndrome endemic to southern Japan, a temperate clrrnafe zone; TSP 



describes the same etioiogic syndrome warning in tropical re i 
of the Caribbean, South America, and Africa, affecting ruainlv^h 15 



not exclusively, individuals of black ethnic origio. Peak age of on 
of clinical symptoms ranges from 30 to 60 years; childhood 0*** 
cases arc rare but have been reported from Japan. Females are affected 
more frequently than males. In endemic areas, prevalence of^TV 
HTLV-I antibodies in the population range from 5 to 20 percenTf 




exceeding the number of symptomatic individuals. Routes of discaT 
transmission include sexual transmission from male to female 
^ maternal-fetal passage, and Wood transfusion. The latency period 
ranges from 2 years in transfusion cases to many years b maternal* 
fetal cases. Association of the neurologic syndrome who. HTXV-t- 
induced adult T-cell leukemia is rare. HTLY*I-associated neurolotic 
syndromes have begun to be reported in nonendernic areas. 

GENETICS In Japan, specific HLA-region haplotypts are asso- 
ciated with development of the neurologic syndrome; other haptotypes 
are associated with leokemia. 

CLINICAL FEATURES Initial symptoms are usually those of leg 
weakness with or without back pain. Less frequent complaints are 
leg paresthesias and bladder dysfunction. Clinical findings include 
spastic lower limbs with hyperraflexia and Babinski reflexes. In 10 
to 60 percent of cases posterior column sensations (proprioception, 
vibration) are impaired, as are superficial sensations, sometiracs with 
a sensory level thai is less well defined than in spinal cordcarnpression 
syndromes. Less frequent signs include upper limb weakness sod 
spasticity, cerebellar dysfunction, and cranial nerve palsies. 

CLINICAL COURSE The progressive myelopaxhy typically evolves 
over many years; cases with a more rapid evolution and cases with 
apparent arrest are also observed. 

DIFFERENTIAL DIAGNOSIS. Within endemic areas, other causes 
of myelopathy must be included. Epidemics of "TSP" are on rccoro\- 
such cases are often associated with optic neuropathy and deafness 
and may be attributable to toxin exposures, particularly with cyanide- 
containing cassava, malnutrition, or other infectious agents endemic 
to specific regions, such as treponcma. The syndrome of tropical 
ataxic neuropathy (TAN), characterized by sensory ataxia and slowed 
peripheral nerve conduction velocities, is also induced by chronic 
cyanide intoxication (cassava) combined with dietary deficiency. 
Cases of MS within the endemic TSP-HAM regions do not demonstrate 
serologic evidence of HTLV-I infection. The severe HTLV-I cases 
associated with spongiosus of spinal cord need be distinguished from 
HIV-nassociatcd vacuolar myelopathy. 

LABORATORY TESTS Within the peripheral blood, T-cell ratios 
are usually normal, although occasional patients show inverted CD4/ 
CDS ratios. An increased proportion of T cells express activation 
antigens compared to controls. Some patients, particularly Japanese, 
have mild ceUalar responses within the CSF (op to 50 to 100 cells); 
in such cases, occasional leukemia-like cells may be found. CSF 
protein is modestly increased in about 50 percent of cases. Increased 
CSF irnrnunoglobulin with oligoclonal banding is characteristic In 
more than 80 percent of suspected cases, HTLV-1 antibodies are 
delectable m serum and CSF, Virus can be isolated from peripheral 
blood and CSF. Cerebral lesions are observed on MRI in a minority 
of cases. 

THERAPY Beneficial response to glucocomcoid therapy is claimed 
in HAM cases; response is less in TSPcases. ViraWirected therapies 
are under study - 
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